Sensitive and rapid detection of 2,4-dicholorophenoxyacetic acid in water samples by using evanescent wave all-fiber immunosensor.
Sensitive and rapid detection of the herbicide 2,4-dichlorophenoxyacetic acid (2,4-D) was achieved with a newly developed evanescent wave all-fiber immunosensor (EWAI). A reusable functional sensing surface of the immunosensor is prepared by covalent binding of 2,4-D-bovine serum albumin (2,4-D-BSA) conjugate to a self-assembled alkanethiol monolayer formed onto the fiber optic probe through heterobifunctional reagent. The quantification of free 2,4-D in samples was based on indirect competitive immunoreaction principle. Under optimum conditions, calibration curve obtained for 2,4-D had detection limits of 0.07 microg L(-1), the 50% inhibition concentration (IC(50)) was 3.93+/-0.03 microg L(-1) and the quantitative detection range was 0.22-69.5 microg L(-1). The antibodies binding on the sensor surface could be removed simply by the flow of a pepsin solution (pH 1.9), facilitating reuse of the same probe. The regeneration of the sensor surface allowed the performance of more than 100 assay cycles without significant loss of reactivity. The antibody showed negligible cross-reactivity against a few compounds structurally similar to 2,4-D. The immunosensor developed was successfully applied to the monitoring of 2,4-D in spiked water samples without significant effect of the matrix. The proposed portable immunosensor is promising for real-time on-site analysis of small molecules of environmental interest.